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Abstract
Though numerous research reports have provided a body of information about benefits of e-
learning there are barriers such as, asynchronous communication channels, lack of 
personalisation, which decrease the level of interaction between the learner and instructor 
[13],[14].The aim of this paper is to discuss and outline a framework on e-learning 
pedagogical and technology issues which provide a basis for the creation of an e-learning 
instructional programme (ELIP). The Phase I of this research start with the creation of a 
framework for an e-learning environment and derivation of the e-learning instructional 
programme (ELIP). Phase II is aimed to implement a popular audio playback device (iPod) 
and VoIP. In this phase 40 learners, one instructor and three tutors will be observed and their 
experiences will be evaluated through focus group interviews and documents analysis. This 
research was based on a qualitative research approach [44],[78].
Keywords: e-learning technologies, iPods, VoIP, learning communities, human network, 
instructional program, e-leaning content, concept maps, knowledge management
1. Introduction
The rise of e-learning technologies is evident in education all over the world 
[11],[14],[15],[60]. Communication and application-sharing technologies have a great impact 
on informal and formal education (Higher Education Policies for the Digital Age, [25] cited 
by [38], [29]), particularly through the use of mobile and wireless technologies [48]. 
E-learning eliminates the barriers of time and distance, creating universal learning-on-
demand opportunities for people [63]. However, learners using e-learning have high anxiety 
levels since they cannot actually see the faces of their instructors to get an indication of 
whether they are meeting their expectations. 
The imperative in South African education is that any learning context should be learner-
centric and learners should be creative problem solvers [17],[18],[19]. There is a general 
tendency to establish an effective e-learning environment in South African universities, where
web-based learning has been predominantly in the form of online text, email communication
and posted course assignments, as well as chat, which has given learners greater 
asynchronous opportunities to interact with one another, usually from a desktop.
Researchers agree that e-learning technologies are only channels for delivering learning 
content with the focus on the cognitive, behavioural, and physiological interactions [70:3]. 
These authors agree that pedagogical methods using even the simplest technologies can be 
highly effective [70],[71],[72]. Sheard [64:38] points out that despite increased use of online 
communication, the underlying pedagogical issues to support their use have not been 
developed concurrently.
The researchers, Teo & Gay [70:1], also point out that although the barriers of time and 
space have been eliminated by technology, the learning paths are still rigid and restricted. The 
reusability and learner personalization, which could be the most important aspects of e-
learning, have not been exploited to their full potential.
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There is little in the research literature on appropriate instructional strategies, which could 
address motivational, emotional and cognitive aspects of e-learning, as well as physical 
barriers between the learners and the instructor. 
This study discusses a variety of e-learning issues forming a framework for e-learning and 
develops an E-Learning Instructional Programme (ELIP). The aim is to improve both the 
learning experience and the learners’ problem-solving skills. Furthermore, the aim is to assess 
pedagogical success in using e-learning technology [34] in an organized instructional 
framework as measured by learner experience and performance. 
This study is divided into two phases: In the first phase, the framework for an effective e-
learning environment is established, culminating in the development of an ELIP. The 
following research questions were set for the first phase: 
1. What is the learners’ attitude in participating in the research?
2. What are barriers in establishing adequate e-learning initiatives?
3. What are the necessary pedagogical issues for the creation of an effective e-
learning environment?
4. What are the crucial components of the ELIP that can promote problem-solving in 
the e-learning environment?
The first phase has already been initiated and preliminary results have been analysed.  
In the second phase of the research, e-learning technology such as iPods and Voice over 
IP (VoIP) in the form of the application Skype will be implemented in a qualitative data-
gathering exercise to ascertain the answers to the following research questions: 
5. What is the extent of the impact on the learner’s learning and cognitive abilities 
through the use of iPods in providing audio lectures in an online environment?
6. How do the learners feel in terms of their confidence in the new technology and 
their ability to research online?
7. How often and for what duration do learners use iPods and VoIP software for their 
study during the semester? 
8. What are the experiences of the instructor in terms of the ELIP and e-learning 
technology?
This article is organized as follows: Firstly, the framework for e-learning is discussed, 
leading to the creation of an ELIP.  Next, the research methodology is described and some 
preliminary findings are given. This article concludes with an overview of a practical 
instructional architecture and suggested future research.
2. Framework for Creating an Effective E-Learning Environment: A Basis for 
the Development of the E-Learning Instructional Programme
Instructors and subject matter experts have to place more focus on e-learning issues (current 
e-learning technologies, the role of learning theories, creating learning communities, the use 
of extended human networks, understanding the features of knowledge management and how 
to design and manage information on the web) in order to change the role from dictators of 
learning experience to promoters of problem-solving skills. These e-learning issues form the 
basis for the ELIP.
2.1.Current E-Learning Technologies
There is a growing body of literature on the use of podcasting in the form of audio and video 
files [49],[52] and blogging [11],[20],[23][49] for higher education purposes. iPod technology 
(21), known as podcasting, is mostly used for recording the audio content of lectures to be 
used outside an offline classroom.   
Podcasting, which draws its name from Apple’s iPOD, means broadcasting MP3 audio 
files over the Web [49]. Researchers have indicated that Video iPods can be used for 
distributing lectures, classroom discussions, recordings and audio/video file storage.
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Learners experience many time constraints [61], particularly the obligation to be present 
at lectures in the early morning or evening. Textual information is commonly available but 
requires reading, which can be replaced by iPods and audio material. The introduction of iPod 
technology could satisfy these learners’ constraints and needs to a significant degree.
VoIP telephony applications, such as Skype [66], enable users to communicate orally at 
low cost or no cost. A growing number of universities are using these devices to extend their 
e-learning services (Duke University [21], cited by [49]).
Researchers (for example Kurtz et al. [34]) indicate the efficient use of Tablet PCs in 
different subject areas and present some indication of their usefulness for problem-solving 
exercises in the field of computer science.
Wireless networks [48] and laptops have many advantages for multiple communications 
and sharing knowledge between learners, involving the instructor, and creating a peer-based 
learning environment [8], [47].                 
Synergy among multiple channels of communication could support interaction (both 
synchronous and asynchronous), which in turn could support greater use of the technology in 
building a distributed learning community and enabling more innovative teaching activities 
[57].
2.2.The Role of Learning Theories in an E-Learning Context
The e-learning area requires an instructor to be well versed in various integrated themes of 
learning. A challenge for instructors is to focus on various learning theories, such as, 
constructivism (for example, Bednar, Cunningham, Duffy & Perry [4]) and the action theory 
[36]. This could offer the basis for an enriched e-learning experience.
2.2.1. The action theory 
Leontjev [36] defines three different levels of learning action throughout the completion of a 
learning task, such as, skills-based action, rules-based action and knowledge-based action. On 
the first two levels of action the control is a feed-forward type. It is not necessary to provide 
new information or feedback other than practice. However, on the knowledge-based level 
there is a need for feedback control. Through prompt feedback learners recognize their 
mistakes and this improves their performance in future tasks. 
2.2.2. Constructivist learning theory  
Constructivists state that the knowledge domain may be specified, but the learner is 
encouraged to search for new points of view and gain understanding from multiple 
perspectives [4]. Constructivism supports a situated cognition perspective, as well as a 
cognitive apprenticeship perspective on learning and instruction [27]. From the situated 
cognition perspective, learning always takes place in a particular context [7]. The context 
forms an inexorable link with the knowledge embedded within it [68]. The main goal of such 
an approach is to make the learner think like an expert. Cognitive apprenticeship as a 
constructivist perspective states that the constructivist instructor must model the pattern for 
learners and coach them toward expert achievement [27].  
2.3. Necessity of Creating E-Learning Communities
Learning communities or "communities of practice" [59] can be powerful vehicles for 
personal growth and learning. Knowledge is developed collaboratively based on common 
interests, practices, tools, discourses, and shared values, goals, and activities [50],[55],[59]. 
Consciousness and meaning are always formed in joint, collective activity [36]. McLoughlin 
and Oliver [42] suggest that “social feedback from peers may be more helpful than direct 
corrective feedback from an instructor”.
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Online discussion forums enable the development of electronic learning communities 
[64]. Various studies have proven the importance of providing facilities to enable learners 
working online to interact with other learners and with their educators [37],[41],[26],[75].
Stacey and Rice [69:339] point out that “tasks designed for online discussion generated 
online interaction with a cognitive focus”. Nanlohy and Munns [49] proposed that educators 
should be active in organising and monitoring online discussions that promote social support 
and the acquisition of knowledge. If no guidelines are provided for the discussion forums, the 
use of the discussion space could be purposeless. Mediation for learning takes place via 
people and tools [1]. Creating e-learning communities and online discussions forums could 
help to overcome the asynchronous barrier in online interaction between learners and 
instructors [64].
2.4. Overcoming Barriers to E-Learning with an Extended Human Network 
Dagada & Jakovljevic [13],[14]) identified inadequate access to technical advice, lack of 
expertise and support as factors hindering successful e-learning. If a network of human 
resources (a teaching assistant, a senior tutor, peer-tutors, technical assistant) is available to 
assist the instructor, it is possible to overcome these barriers and create an effective e-learning 
environment:
a. A teaching assistant, who prepares for individual guidance and group tutoring in 
a time and place convenient for the learners, should have a proven record of 
knowledge and skills in the subject area [27]. 
b. Peer-tutors teach a topic, skill or concept to members in the group or across the 
different groups according to a time schedule. The tutor can answer many of the 
coding and assignment questions and manage large volumes of online posting 
[27],[64]. 
c. A technical assistant is an expert who can provide specialised technical 
knowledge and skills in terms of software and hardware [28].
2.5. Designing E-Learning Material and Managing Information on the Web 
Paper-based course materials are usually mounted directly on the web in digital format [58] 
that does not support online interaction. According to Sheridan and Ferrell [65], information 
is usually presented at a fast rate and humans cannot absorb speedy presentation. The amount 
of information should be limited to seven, give or take, two ideas (Miller [46], cited by 
Mende [43]). Selim [63] notes that videoconferencing mediated instruction could be of 
benefit to effective presentation in an e-learning context.
Volery and Lord [75] state that both the technological competence of the instructor and 
learners and an appropriate interface design contribute to satisfactory e-learning outcomes. 
However, instructors avoid designing instructional-interactive web pages, as this requires 
technical knowledge, time and energy. 
One should consider new methods of presentation and creation of interactive learning 
materials [39]. MacKnight [39] suggests a solution in distributing quality on-line materials 
such as the Educational Object Economy (EOE) [3]. This provides an opportunity to 
contribute and share Java-based learning objects over the Internet; anyone can add an 
educational object to the data base.
As the basis for successful e-learning and management of information on the web, 
instructors should consider students’ acceptance of e-learning. Selim [62], in his e-learning 
acceptance model, highlights critical success factors such as the instructor’s characteristics, IT 
infrastructure and support, which all influence students’ acceptance of e-learning. 
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2.5.1. Intelligent agents
Kristensen, ([33]: cited by Kristensen and Lamo, [32]) point out that learners derive most 
benefit from using different types of intelligent agents in the learning process. Intelligent 
agents act on behalf of the user and roam the Internet, looking for relevant information that 
the user might want [56], [76].  Intelligent agent’s strength is their capability to add value to 
information by way of summarisation and analysis [9]. Intelligent agents involve the scanning 
and comprehension of text which, after summarisation, is routed to users as information. 
According to Belfourd and Furner [5], intelligent agents offer a better solution by being 
autonomous with regard to the data they require about the environment, and having the ability 
to learn about users’ personal preferences. Jones and Thomas [30] point out how individuals 
employ personal information management. An intimate consideration of the medium of the 
chosen tool, its characteristics according to the needs of the individual (i.e. spatial or visual 
recall), is crucial in personal information management.  
2.5.2. E-learning knowledge management: a concept map approach to visualize knowledge 
representation
Teo and Gay [70:2] state that knowledge results from processing the information on the web, 
but that the information per se is not really knowledge. They propose a concept map approach 
to visualize knowledge representation and to illustrate how the personalization of learning can 
be achieved [70],[72],[73]. 
These authors propose the concept of a map-based knowledge model, which makes use of 
the visual aspect of concept maps to depict, visualize and manage the structure of the 
knowledge rather than the knowledge itself. The knowledge structure should be seen as an 
externalization of the experts’ cognitive structure. 
Berners-Lee et al. [6], cited by Teo and Gay [70]), highlight the use of the semantic web, 
through which information is given well-defined meaning, to enable computers and people to 
work cooperatively. It is simply a web whose content can be understood and processed by 
computers or software agents.
These knowledge structures can be seen as a form of visualizing the subject matter 
expert’s tacit knowledge, a term coined by Polanyi ([51], cited by Teo and Gay, [70:5]), who 
encapsulated the essence of tacit knowledge in the phrase; “we know more than we can tell.” 
Davenport & Prusak [16] specify that “the more rich and tacit knowledge is, the more 
technology should be used to enable people to share that knowledge directly”.
Because of the lack of an organised instructional environment and personalisation 
[70],[71],  it is important to establish a sound e-learning instructional environment. 
2.6. E-Learning Instructional Programme
The researcher has developed an instructional web-designed programme, which was applied 
in an offline project-based classroom [27]. This programme has been modified to serve the 
needs of learners and instructors in an e-learning context. In addition, the e-learning issues (e-
learning theories, e-learning communities of practice, intelligent agents, e-learning material, 
e-learning knowledge management) discussed above serve as a basis for the development of 
an ELIP containing components necessary to support online teaching and learning. 
Outcomes-based Education in South Africa and the concepts of the Illustrative Learning 
Programme [19], as well as the roles and competencies of the instructor in a technology 
classroom, serve as the further basis underlying the derivation of the ELIP [27]. Policy related to 
Outcomes-based Education in South Africa highlights the necessity to meet the critical learning 
outcomes [18],[67] and specific learning outcomes [27] in any learning area.
The ELIP consists of the following components (adapted from Jakovljevic [27]):
 The stages of the technological process. The technological process includes the 
following twelve stages: Statement of the problem; Design brief; Investigation; 
Proposal; Initial ideas; Research; Development; Planning; Realisation/Making; 
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Testing, Evaluation and Improvement. The stages of the technological process are 
cyclical and repetitive [40],[27].
 Theme.
 Critical outcomes (COs): COs are generic cross-curriculum outcomes, which ensure 
that learners gain the skills, knowledge and values that influence their own success 
and contribute to a wider community [17].
 Specific outcomes (SOs) include technological knowledge, skills, attitudes and values 
that help learners to understand and demonstrate achievements in technological 
contexts.
 Assessment criteria (AC) help to evaluate the processes (cognitive and behavioural) 
and indicate in broad terms the observable products of learning. 
 Range Statements (RS) indicate the scope, depth, and level of complexity of content, 
processes and context learners should engage with, as well as the parameters of 
achievement [18].
 Performance indicators (PI) assist the instructor and learners by providing details of 
the content and processes that a learner should master.
 Case study tasks help learners to connect classroom activities with the community.
 Resource tasks guide learners through a variety of means (graphic techniques) 
through which they build technological knowledge, creative, reflective and problem-
solving skills.  
 Capability tasks spread across the stages of the technological process, which help 
learners to apply the acquired knowledge and skills
 “Notional time represents contact time, learners’ efforts and time, preparation time 
and other issues” [18].
 Learner off- and on-line activities are allocated for each task.  
 Instructor activities (Instructional strategies) [1],[2],[27],[54].
The stages of the technological process enclose these components so they are structured in an 
organised manner. Learning support can be facilitated through a set of learner tasks and 
online activities. Wheatley [77] points out that being faced with a task for which no known 
procedure is available creates favourable conditions for learning. Tasks should be given 
according to the ability level of learners, as well as prior experience [29].
The network of human resources (a teaching assistant, peer-tutors) are organised through 
the pre-defined set of AC, RS and PI embedded within the ELIP. A variety of pre-defined 
instructor activities (instructional strategies) were incorporated into the ELIP, guiding the 
instructor through the complexity of establishing an atmosphere that will stimulate creativity 
and problem-solving.
Learning outcomes (critical COs) and SOs should be communicated to learners before the 
implementation of the ELIP. Clear communication on the learning outcomes could improve 
learners’ intrinsic motivation and individual responsibility during learning. Varieties of 
learner case studies, resource and capability tasks within the ELIP support different types of 
learning experience (for example, individual, collaborative, situated learning, inquiry 
learning, apprenticeship learning, peer learning, observational learning and experiential 
learning). 
3. Research Design
3.1. Qualitative Research Approach
This research can be described as qualitative [10] in view of the exploratory nature of the 
research questions. It required the description and understanding of the social phenomenon 
[74] of examining learners’ and instructors experience and opinions with regard to using 
mobile technologies in learning web programming and design.
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3.2. Profile of Respondents, Intervention, Data-Gathering Methods: Phase I and Phase
II
The sample of 40 learners was selected on a convenience sampling basis from an institution 
of higher education in Johannesburg, South Africa. The respondents were enrolled for a 
diploma in Computer Studies at the time. Learners were divided into ten groups, with three to 
four learners in each group.
In Phase I, ten learners were interviewed in a focus group before they were given iPods. 
There were eight females and two male learners from a diverse cultural background. The 
purpose of the interview was to examine learners’ interests and attitudes for research into e-
learning technology and to assess some constraints in an off-line web-design classroom. The 
focus group interview lasted 30 minutes. During Phase I the computer infrastructure was 
assessed and organised and the ELIP was developed. A framework was formed in order to 
commence with the second phase. 
In Phase II ten focus group interviews with learners will be performed after the use of 
iPods and VoIP (Skype). In addition, document analysis (project deliverables, individual and 
group assignments) will be assessed to evaluate learning outcomes. A senior tutor, a technical 
assistant and a teaching assistant will be involved in monitoring the use of the technology. 
They will be interviewed individually to examine benefits and constraints in using the e-
learning technologies and the implementation of the ELIP.
Individual and focus group interviews will last 30 to 45 minutes and the data will be tape-
recorded and later transcribed. Therefore, data will be gathered through multiple data-
gathering methods that satisfy the criteria for triangulation [31].
3.3. Assessment of Trustworthiness and Analysis of Data
At all times, care was taken to ensure the trustworthiness of the data [44], by ensuring that the 
collection and data were both reliable (where evidence and conclusions stand up to close 
scrutiny [53], and valid (where the research actually measures what the researcher claims it 
does) [12].
Data were analysed by way of a constant comparative method, identifying major themes 
and sub-themes within the interview transcription [44].  This was done using a ‘map’ of 
themes, as well as a colour-coding and reference number system. In addition, in Phase II the 
constant comparative method will be applied to the data during interviews and between 
interviews [44]. The next section discusses the actual findings from Phase I.
4. Research Findings: Phase I
Themes were derived from the experience of the respondents gathered through the focus 
group interview. Four major themes emerged: 
4.1. Learners’ Positive Attitude to Mobile Technologies 
Learners’ comments were as follows: “… I think if I use an iPod it will make my learning 
more clear… I would be able to listen at any time … I can repeat instructions at home.” 
Another learner commented, “in the classroom is noise or we feel sick or tired …We are 
forced to listen and read … I cannot remember when a lecturer talks in the classroom …” 
Another learner said, “We use it to listen to music and it is relaxing …” 
The learners’ attitude to the intended research on the use of iPods was therefore positive, 
although some learners were hoping to keep the iPods in return for performing the research. 
In a South African environment MP3 players are often used to listen to music and this 
behaviour is observed on a large scale. 
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4.2. Some Barriers Concerning Computer Infrastructure
An issue raised by one learner during the interview was:  “… Internet is installed in one 
computer laboratory … most of us have no computer at home … we don’t have adequate 
access to technical advice.” Another learner commented “I am completely shocked with 
support… the technical people are not available”. South Africa is apparently behind in terms 
of global technology trends.  This may be attributed to the lack of financial resources and 
technical skills of staff. Nevertheless, there were comments that “our lecturers will make the 
technological devices more accessible”.
4.3. Expense of E-Learning Technologies
Expense was an important issue. It was acknowledged that “technological solutions are often 
expensive… It was, however, agreed that “in the greater scheme of things a lot of the 
technological solutions are not significantly more expensive than ordinary IT costs”. One 
learner, however, made a comment with which the focus group agreed:  “… iPods are not 
expensive ... it is more expensive to travel to the classroom and wait for transport”. 
4.4. Proactive Efforts
Proactive efforts include the essential “support from lecturers, administrative staff, technical 
people” and “various toolkits” to enable ‘proper handling’ of e-learning technologies.
The respondents accepted that “… lecturers need to be proactive to improve teaching with 
iPods Innovative ideas included “repayment or cost-sharing schemes for technology”. 
Solutions were apparently education, training and support, so that the education bodies can 
understand the reality of the learners’ needs in the new technological era.
This concludes the findings section of the research, which will be tied up further in the 
discussion section that follows below.
5. Discussion
From the results, and in answer to research question one, in terms of the learners’ interest in 
the use of mobile technologies (iPods), there was no doubt that learners see this opportunity 
as a form of personalised learning in their own time and place, with the added advantage of 
being able to repeat content. When using telephony and audio delivery, universities have a 
potentially cost-effective tool, which can facilitate more interactive and engaging e-learning 
environments.
Evidence indicates some barriers to e-learning such as inadequate access to technical 
advice, expertise and support. Most e-learning problems can be solved to some extent through 
awareness, training and proactive efforts, especially by lecturers, tutors, and technical staff. E-
learning initiatives depend on the institution’s infrastructure and support and the instructor’s 
characteristics [22],[63]. Research shows that providing blended learning can overcome the 
disadvantages of e-learning [13], [14].The instructor’s support of the e-learning initiative 
needs further attention, as misunderstanding is common (in answer to research question two).
Research indicates (for example, Govindasamy [24], Kristensen [33], Kurtz et al. [34], 
MacKnight [39], Merrill [45], Sheard [64], Stacey & Rice [69], Teo & Gay [70], [71]), that it 
is necessary to address pedagogical issues in the e-learning arena, such as current e-learning 
technologies, the role of learning theories, creating learning communities, the use of extended 
human networks, support by intelligent agents, understanding the features of knowledge 
management and designing and managing information on the web. 
For e-learning to be effective, communication channels must be managed through an 
organised instructional framework. In answer to the fourth research question the researcher 
has thus constructed a conceptual programme (ELIP) with multiple components discussed 
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above, with the aim to create an effective e-learning environment. Crucial components of the 
ELIP can promote a problem-solving environment. 
If an organized instruction is created, the instructor will be relieved from organizational 
routine when creating and monitoring an e-learning environment. Motivational aspects need 
to be established in order to ensure that the learners do not “slack off” owing to the added 
convenience of an e-learning environment. Proper planning of the e-learning programme and 
evaluation techniques can ensure adequate motivation. In addition, appropriate methods need 
to be implemented to encourage learners to collaborate with their peers in the e-learning 
environment.
A solution to asynchronous communication could be carefully planned through regular 
communication channels/ rules between learners’ and instructors’. Predefined tasks and 
activities in the ELIP are based on learning theories and provide instrumentally mediated
guidance to learners and the instructor. It is necessary to establish regular follow-ups and 
reminders in the form of SMS or e-mail and to keep in contact on a daily basis. In addition, 
interpersonal communication should occur once a week. 
Help provided by a human network could decrease the instructor’s burden with regard to 
administration and technical issues. The design of e-learning material depends on the 
technical expertise of instructors and this can be supported by Internet tools and techniques 
such as intelligent agents [33], [56]. Not many learners’ have the self-discipline and vision to 
determine and monitor what is happening in the e-learning journey. Learners should acquire 
various self-management techniques to manage the information.
6. Conclusion
This paper provided a fresh perspective on e-learning: a discussion on the framework and 
creation of the ELIP as a solution to overcome or limit some inadequacies in the e-learning 
arena. 
The instructor must bear in mind the limited human information-processing capabilities of 
learners. Thus, an instructionally driven programme to organize and personalize e-learning 
was shown to be necessary in this research.
The ELIP could promote e-learning by synchronising the learner’s tasks and activities 
with the instructor’s activities. The tasks and activities of the learners and instructor are 
designed according to ten stages of the technological process. 
In undertaking an evaluation of current weaknesses of e-learning processes, it was 
necessary to highlight some pedagogical aspects that could improve these processes, namely 
the choice of e-learning technology, the role of learning theories, creation of learning 
communities, use of extended human networks, understanding of the features of knowledge 
management and design and management of information on the web. Integration of the 
various pedagogical issues is vital, but demands planning of interaction, mediation and 
feedback in a learning process. The next step will be the implementation of the ELIP.
The outcomes of this study will have vital implications for creating an effective learning 
environment, enhancing the problem-solving skills of learners and catering for their limited 
information-processing capabilities. 
Further research should be done on developing an e-learning resource planning system 
similar to an ERP system and a Voice Portal Service through which e-learners can obtain 
voice-activated guidance and mediation.
7. References
[1] Ankiewicz, P.J. Technology Education at School: Illusion or reality? Inaugural 
address by Ankiewicz. P.J. Rand Afrikaans University, 15 October 2003.
[2] Ankiewicz, P.J., de Swart, E., Stark, R. Technology Education: Principles, Methods 
and Techniques of Technology Education I, Johannesburg: Rau College for 
Education and Health, 2000.
[3] Apple Higher Education, White Paper: 1-2, 1997.
JIOS, VOL. 33,  NO. 2 (2009),  PP. 255-267
264
JAKOVLJEVIC CREATING AN EFFECTIVE LEARNING ENVIRONMENT ...
[4] Bednar, A.K., Cunningham, D., Duffy, T.M., Perry, J.D. Theory into practice: How 
do we like? in Duffy, M., Jonassen, D.H. eds. Constructivism and the technology of 
instruction: a conversation. Hillsdale, New Jersey: Lawrence Erlbaum, 1992. 
[5] Belfourd, T., Furner, J. Fast learners or time wasters? Intelligent agents on the Web: 
A user study, Managing Information, 4(9):32–34, 1997. 
[6] Berners-Lee, T., Hendler, J., Lassila, O. The semantic web, Scientific American
(May),2001.
[7] Brown, J.S., Collins, A., Duguid, P. Situated cognition and the culture of learning,
Educational Researcher, 18(1):32-42, 1989.
[8] Campbell, A., Pargas, R. Laptops in the classroom, in Proceedings of the 34th 
SIGCSE Technical Symposium on Computer Science Education, Reno, NV, pp. 98-
102, 2003.
[9] Chen, H., Houston, A., Yen, J., Nunamaker, J.F. Toward intelligent meeting agents, 
IEEE Computer, 29(8):62–70, 1996.
[10] Creswell, J.W. Research Design: Qualitative and Quantitative Approaches, Sage 
Publication, Inc, California, 1994.
[11] Cook, T. State-of-play: Blogging and podcasting in Australia today,
http://www.onlineopinion.com.au/view.asp?article=3307, 2005, downloaded August  
2007.
[12] Coolican, H. Research Methods and Statistics in Psychology, in Hussey, J. & Hussey, 
R., 1997. 
Business Research. Palgrave, Hampshire, London: Hodder & Stoughton, 1997.
[13] Dagada, R., Jakovljevic, M. Where have all the trainers gone? E-learning strategies 
and tools in the corporate training environment, ACM International Conference 
proceedings series. Stellenbosch, Western Cape, South Africa, 75:194-203, 2004.
[14] Dagada R., Jakovljevic M. (2005): The advancement of successful implementation of 
a computer-based training strategy in the South African corporate training 
environment, Education as Change, 9(2):15:30, 2005.
[15] Darkwa, O., Mazibuko, F. Creating virtual learning communities in Africa: 
Challenges and prospects, First Monday, 5(5), 2000. 
[16] Davenport, T., Prusak, L. Working Knowledge. How Organizations Manage What 
They Know? Harvard Business School Press: 187, 1998.
[17] Department of Education, Curriculum Framework for General Education and 
Training, Gauteng Department of Education, Pretoria, 1996.
[18] Department of Education, Outcomes Based Education in South Africa, Gauteng 
Department of Education, Pretoria, 1997a. 
[19] Department of Education, National Curriculum, Illustrative Learning Programmes 
Grade 7 Technology, Gauteng Department of Education, Pretoria, 2005.
[20] Downes, S. Educational blogging, Educause (September/October):14-26, 2004. 
[21] Duke University (2004): Duke iPod first year experience, http://www.duke.edu/ipod,
downloaded July 2007.
[22] Engelbrecht, E. Adapting to changing expectations: Postgraduate learners’ experience 
of an e-learning tax program, Computers & Education, 45(2):217-229, 2005.
[23] Flatley, M. E. Blogging for enhanced teaching and learning, Business Communication 
Quarterly, 68(1):77, 2005.
[24] Govindasamy, T. Successful implementation of e-Learning: Pedagogical 
considerations, The Internet and Higher Education, 4(3-4):287-299, 2002.
[25] Higher Education Policies for the Digital Age. The Higher Education Alliance for 
Information Technology: 1-7, 1997.
[26] Ho, S. Encouraging online participation? in Proceedings of the Eleventh Annual 
Teaching and Learning Forum, Perth, Australia, 2002.
[27] Jakovljevic, M. An Instructional Model for Teaching Complex Thinking through Web 
Page Design, Phd thesis, Rand Afrikaans University, Johannesburg, 2002.
JIOS, VOL. 33,  NO. 2 (2009),  PP. 255-267
265
JOURNAL OF INFORMATION AND ORGANIZATIONAL SCIENCES
[28] Jakovljevic, M., Ankiewicz, P.J., de Swardt, E. The nature of an appropriate 
environment for teaching and learning information system design, in Proceedings of 
the 8th World Multi-conference on Systemic, Cybernetics and Informatics (SCI 2004,
Orlando, USA, July 29 2004.
[29] Johnson, S.D. Learning technological concepts and developing intellectual skills,
International Journal of Technology and Design Education, 7:161-180, 1997.
[30] Jones, S.R.; Thomas, P.J. Empirical assessment of individuals’ personal information 
management systems, Behaviour and Information Technology, 16 (3):158–160, 1997.
[31] Kerlinger, F.N. Foundations of Behavioural Research, Harcourt Brace College 
Publishers, Orlando, Florida, 1992.
[32] Kristensen, T.; Lamo, Y. E-Learning Systems in the Bergen Region, Norway: An 
Overview, in: Dept of Computer Science, Bergen University College, Nygårdsgaten 
112, N-5020 Bergen, Norway, {tkr; yla}@hib.No, 2003.
[33] Kristensen, T. Software Agents in an Educational Environment, in Proceedings of 
12th International Conference on Innovations in Education for Electrical and 
Information Engineering. EAEEIE, Nancy, France, 2001.
[34] Kurtz, B.L.; James, B.; Fenwick, J.R.; Ellsworth, C.C  Using Podcasts and Tablet 
PCs in Computer Science, Appalachian State University Boone, NC 28608, {blk, jbf, 
cce}@cs.appstate.edu.2006..
[35] Lave, J., Wenger, E. Situated Learning: Legitimate peripheral participation (Report 
No: IRL 90-0013), Palo Alto, CA: Institute for Research on Learning, 1991.
[36] Leontjev, A.N. Activity, Consciousness, Personality, Prentice Hall, Englewood Cliffs, 
NJ, 1978.
[37] Lowder, J., Hagan, D. Web-based learner feedback to improve learning, in
Proceedings of the Innovation and Technology in Computer Science Education 
conference (ITiCSE'99), Cracow, Poland, pp.151-154, 1999.
[38] MacKnight, C.B. Changing Educational Paradigms, in ASCIL1TE '96 Keynote 
Address, Adelaide, South Australia, pp. 15-33, 1996.
[39] MacKnight, C.B. Electronic learning materials: The crisis continues, SIGCUE 
OUTLOOK, 26(2),1998.
[40] McCormick, R. Conceptual and procedural knowledge, International Journal of 
Technology and Design Education, 7:141-159, 1997.
[41] McKenzie, W., Murphy, D. I hope this goes somewhere: Evaluation of an online 
discussion group, Australian Journal of Educational Technology, 16:239-257, 2000.
[42] McLoughlin, C.; Oliver, R. Maximising the language and learning link in computer
environments, British Journal of Educational Technology, 29:125-136, 1998.
[43] Mende, J. Two Logic tools for expository reports, in:  Teaching & Learning 
Symposium, University of the Witwatersrand, 
http://www.wits.ac.za/depts/cult/academic/teachsymposium.html , downloaded July 
2006.
[44] Merriam, S.B. Qualitative Research and Case Study Applications in Education,
Jossey-Bass, San Francisco, 1998.
[45] Merrill, D. (1997): http://www.coe. usu.edu/iffid2/ddcO997.html, downloaded May 
1997.
[46] Miller, G.A. The magical number seven, plus or minus two:  Some limits on our 
capacity for processing information, The Psychological Review, 63(2):81-97, 1956.
[47] Moody, L.; Schmidt, G. Going Wireless: The emergence of wireless networks in 
education, Consortium for Computing Sciences in Colleges: 151-158, 2004.
[48] Nanlohy, P., Munns, G. A virtual tutorial – engagement and encounter in an on-line 
learning community, in Proceedings of the Australian Association for Research in 
Education annual conference, Sydney, Australia, 2000.
[49] Oliver, B. Mobile blogging, ‘Sky ping’ and podcasting: Targeting undergraduates’ 
communication skills in transitional learning contexts, Micro learning, 1, 2005 Draft.
[50] Pea, R. D., Gomez, L.M. Distributed multimedia learning environments: Why and 
how? Interactive Learning Environments, 2(2):73-109, 1992.
JIOS, VOL. 33,  NO. 2 (2009),  PP. 255-267
266
JAKOVLJEVIC CREATING AN EFFECTIVE LEARNING ENVIRONMENT ...
[51] Polanyi, M. Personal Knowledge. Routledge, London. Associates Publishers, 
1958/1962.
[52] Ractham, P.; Zhang, X. Podcasting in academia: a new knowledge management 
paradigm within academic settings, in Proceedings of the 2006 ACM SIGMIS CPR 
conference on computer personnel research, pp. 314-317, 2006.
[53] Raimond, P. management projects: design, research and presentation, Chapman & 
Hall, London, 1993.
[54] Reddy, K., Ankiewicz, P.J., de Swardt, A.E. The essential features of technology 
education: A conceptual framework for the development of OBE (Outcomes Based 
Education) related programmes in technology education, International Journal of 
Technology and Design Education, 13:27-45,2003.
[55] Reil, M., Fulton, K. Technology in the classroom: Tools for doing things differently 
or doing different things, in Proceedings of the Annual Meeting of the American 
Educational Research Association, San Diego, Phi Delta Kappan, 1998.
[56] Rieken, D. Intelligent agents, Communications of the ACM, 37(7):18–21, 1994.
[57] Rose, A., Allen, R.B., Fulton, K. Multiple Channels of Electronic Communication for 
Building a Distributed Learning Community, in Anne Rose (rose@cs.umd.edu)HCIL
and UMIACS; University of Maryland; College Park, MD, 20742, 2004. 
[58] Rosenberg, M.J. E-learning Strategies for Delivering Knowledge in the Digital Age,
McGraw-Hill, New York, 2001.
[59] Ruopp, R., Gal, S., Drayton, B., Pfister, M. LabNet toward a community of practice,
Lawrence Erlbaum Associates, Mahwah, NJ, 1993.
[60] Sangeetha, S. E-Government – a proactive participant for e-learning in higher 
education, Journal of American Academy of Business, 7(1):258, 2005.
[61] Schulin, K.M. F.T.; McNair, L.J.; McCully, M.S. Listening to learn: Educating
information age leaders, in Proceedings of the Conference IRMA, June, 2006, 
Washington DC, 2006.
[62] Selim, H. M. E-Learning Acceptance Model (ELAM), Hassan M. Selim, College of 
Business & Economics, Department of Business Administration, United Arab 
Emirates University, Al Ain, PO Box 17555, United Arab Emirates, hassan.selim@ 
uaeu.ac.ae, 2004.
[63] Selim, H. M. Videoconferencing-mediated instruction: Success model, Journal of 
Distance Education Technologies, 3(1):62-80, 2005.
[64] Sheard, J. Electronic learning communities: Strategies for establishment and 
management, in School of Computer Science and Software Engineering, Monash 
University, Melbourne, Australia, e-mail: judy.sheard@ csse.monash.edu.au., 2004.
[65] Sheridan, T.B.; Ferrell, W.R. Man-MACHINE SYSTEMS:  Information, control, and 
decision models of human performance, in MIT Press, Cambridge, 1974: Mass, in 
Hiltz, S.R. and Turoff, M., (1985) Structuring Computer-Mediated Communication 
Systems to Avoid information Overload, Communications of the ACM, 28(7): 680 -
689, 1985.
[66] Skype, Free Internet telephony that just works, http://www.skype.com/ downloaded 
July 2006.
[67] South Africa, Government Gazette, No. 6. Gauteng Department of Education, 
Pretoria, 1997b.
[68] Spiro, R.J., Feltovich, P.J., Jacobson, M.J., Coulson, R.L. Cognitive flexibility, 
constructivism and hypertext: Random access instruction for advanced knowledge 
acquisition in ill-structured domains, in Duffy, T. & Jonassen, D. eds. Constructivism 
and the Technology of Instruction, Hillsdale, NJ: Erlbaum, 1992.
[69] Stacey, E.; Rice, M. Evaluating an online learning environment, Australian Journal of 
Educational Technology, 18 (3):323-340, 2002.
[70] Teo, C. B.; Gay, R. K.L. A Knowledge-Driven Model to Personalize E-Learning,
ACM Journal of Educational Resources in Computing, 6(1):1-15,2006a.
JIOS, VOL. 33,  NO. 2 (2009),  PP. 255-267
267
JOURNAL OF INFORMATION AND ORGANIZATIONAL SCIENCES
[71] Teo, C.B., Gay, K.L. Personalization issues in E-learning, WSEAS Trans. Inf. Science
Applications, 2:1514 – 1522, 2005.
[72] Teo, C.B., Gay, K.L. Concept map provision for E-learning, Int. J. Instructional 
Technology Distance Learning, 3(7):17 – 32, 2006b.
[73] Teo, C.B., Gay, K.L. Provision of self-directed learning using concept mapping,
WSEAS Trans. Advances Eng. Education, 3(6):491– 498, 2006c.
[74] Van Maanen, J. Qualitative Methodology, Sage Publication, Inc, London, 1983.
[75] Volery, T., Lord, D. Critical success factors in online education, The International 
Journal of Educational Management, 14(5):216-223, 2000.
[76] Waldrop, M.M. Software agents prepare to sift the riches of cyberspace, Science,
265:882–883, 1994.
[77] Wheatley, G.H. Constructivist perspectives on science and mathematics learning, 
Science Education, 75(1):9-21, 1991.
[78] Yin, R.K. Case Study Research: Design and Methods, Sage Publications, Thousand 
Oaks, California, 1994.
JIOS, VOL. 33,  NO. 2 (2009),  PP. 255-267
